Epidemics are evolving scenarios by nature, and the Coronavirus Disease 2019 (COVID-19) pandemic is not an exception to the rule \[[@CR1]--[@CR3]\]. Since its beginning, in Wuhan, China, on December 2019, the worldwide spread of the Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) has shown multiple expected and unexpected epidemiological and clinical outcomes \[[@CR4]--[@CR10]\]. Furthermore, the rapid expansion and large geographical extension of its transmission over a relatively short period are now affecting more than 180 countries, ramping up to more than 1,270,000 cases and over 69,000 reported deaths, \[[@CR11]--[@CR14]\] mainly in the highest populated regions of the world, including all largest cities in Latin America \[[@CR15]--[@CR17]\]. Then, we would like to present a summary of the pattern of clinical manifestations of COVID-19 in Chile, comparing them with what is seen in other regions, and provide a hypothesis on its relationship with the genetic diversity of isolates.

In the beginning and throughout the first 2 months of the COVID-19 pandemic, the principal reported clinical manifestations of the disease in most countries included fever, cough, dyspnea, myalgia and fatigue, sputum production, sore throat, diarrhea, and, less frequently, headache (8.0%) \[[@CR4]--[@CR10]\]. However, more recently, several countries, including Germany, the UK, and Italy \[[@CR18]\], have reported an increasing number of neurological manifestations such as anosmia (the loss of the ability to detect one or more smells, temporary or permanent), hyposmia (decreased sensitivity to some or all smells), ageusia (loss of taste functions of the tongue), dysgeusia (or parageusia, is the distortion of the sense of taste), and hypogeusia (the decrease in taste sensitivity) in patients with confirmed SARS-CoV-2 infection \[[@CR19]\].

Up to April 5, 2020, there were 26,259 COVID-19 confirmed cases reported in Latin America, 23,622 in South America, and 2637 in Central America \[[@CR20]\]. In Chile, where the first confirmed case of COVID-19 was identified on March 3, 2020, in the city of Talca, 315 km from the capital Santiago, a different pattern of clinical findings among rRT-PCR confirmed cases is being described. After the reporting of the index case and throughout March 23, 2020, 10,768 cases have been investigated, and 922 (4.7%) were positive \[[@CR21]\]. Of these, 597 (64.8%) presented with headache as a cardinal symptom, while only 8.5% and 49.0% presented fever and cough, respectively, among other symptoms (Table [1](#Tab1){ref-type="table"}) \[[@CR21]\]. The presence of headache in the majority of these patients may suggest the potential neurotropism and neurovirulence of SARS-CoV-2 like seen for other naturally neurotropic human coronaviruses such as SARS-CoV and HCoV-OC43 and -229E \[[@CR22]--[@CR25]\]. If so, recognition of headache within the clinical scenario of SARS-CoV-2 and the detailed description of its nuances and attributes within the timeline of infection is of utmost importance and an aspect deserving further investigations. Up to date, suspected case definition in Chile is still focused on fever, acute respiratory syndrome, and epidemiological nexus for testing purposes. Then, considering the findings in Europe and now in Chile, the case definition probably should be updated, considering neurological manifestations such as headache, anosmia, and dysgeusia \[[@CR18]\].Table 1Main clinical findings reported in the first 922 notified cases of COVID-19 in Chile, up to March 23, 2020Symptoms*n*%Headache59764.8Dyspnea49854.0Cough45249.0Thorax pain40744.1Sore throat39442.7Fever788.5Abdominal pain414.4Myalgia323.5

During the COVID-19 pandemic, significant efforts have been made globally in order to characterize the virus, by multiple genome-based techniques, including the next-generation sequencing revolution, in order to have a real approach to the genomic epidemiology of SARS-CoV-2 \[[@CR26]\]. More than two thousand genomes of SARS-CoV-2 have been sequenced from different countries and continents, allowing unprecedented levels of resolution and insight in the evolution and epidemic diffusion of the virus. These genomes are available at the public database of the Global Initiative on Sharing All Influenza Data (GISAID) \[[@CR27]\]. GISAID was originally developed for genomic data sharing on influenza \[[@CR28]\] but now has a comprehensive, dynamic, and constantly updated SARS-CoV-2 database, in addition to other repositories or databases such as the GenBank.

To date, Chile through its Institute of Public Health has sequenced and incorporated a total of seven SARS-CoV-2 genomes from the cities of Talca and Santiago (Fig. [1](#Fig1){ref-type="fig"}) \[[@CR27], [@CR29]\] with a general divergence ranging from 5.983 to 7.984 (Table [2](#Tab2){ref-type="table"})Table 2Nucleotide and AA mutations, and divergence reported for these isolatesIsolateNucleotide mutationsAA mutationsDivergenceCladeChile/Talca-1/2020005.983BChile/Talca-2/2020005.983BChile/Santiago-1/2020006.981BChile/Santiago-2/2020C3393TORF1a: A1043V7.984A2aChile/Santiago-op2d1/2020006.981BChile/Santiago-op3d1/2020006.981BChile/Santiago-op4d1/2020006.981B. The Chile/Santiago-2/2020 isolate, obtained from a 40-year-old returning traveler from Italy \[[@CR27], [@CR29]\], revealed, in addition, a single nucleotide mutation (C3393T) with an AA mutation, at the ORF1a gene, A1043V \[[@CR27], [@CR29]\]. Overall, these genomes show multiple introduction events to Chile.Fig. 1Phylogeny of SARS-CoV-2 reconstructed by the GISAD collaboration (<https://nextstrain.org/ncov>) from 1455 genomes including seven strains sequenced from Chile

Then, the question is whether phylogenetic heterogeneity among different strains of SARS-CoV-2 could be associated with the clinical spectrum of manifestations of COVID-19. We know that previously, other epidemic emerging conditions, such as Zika, diverged into clinical differences and impact by its two lineages, African (ZIKV^AF^) and Asian (ZIKV^AS^) genotypes. In the type-I interferon receptor-deficient mouse model, ZIKV^AF^ causes severe disease, whereas a much milder infection was seen after challenge with ZIKV^AS^ \[[@CR30]\]. Studies showed that there are strain-specific virulence differences between the African and Asian lineages in ZIKV mouse models \[[@CR31]\]. Comparing the clinical findings between infected animals with different lineages of the viruses may help to understand the impact of genomic evolution and divergence and to surveillance by analyzing their sequences periodically. Currently, GISAID has analyzed in detail over 1300 genomes of SARS-CoV-2 and classified the sequences in at least three relevant clades, S (containing 439 genomes), G (404), V (108), and other clades (424) \[[@CR27]\]. S clade contains most of America's genomes. However, six of the Chilean isolates belong to the clade B and the Chile/Santiago-2/2020 to the clade A2a (Fig. [1](#Fig1){ref-type="fig"}), which maybe is related to the different clinical pattern observed in Chilean patients confirmed with SARS-CoV-2 infection. Currently, only SARS-CoV-2 sequences from isolates of Brazil, Peru, and Chile are available from South America, in addition to Mexico and Panama for the rest of Latin America.

In addition, to the clades classification, population genetic analyses of the SARS-CoV-2 genomes suggested that these viruses evolved into two major types (designated L and S), which are well defined by two different SNPs that show nearly complete linkage across the viral strains sequenced to date. Apparently, the L type was more prevalent in the early stages of the outbreak in Wuhan, China, and its frequency decreased after early January 2020. The S type, which is evolutionarily older and less aggressive, might have increased in relative frequency due to relatively weaker selective pressure \[[@CR32]\]. In a recent study from Chile on the first four cases of SARS-CoV-2/COVID-19 in Chile, authors suggest that at least two different viral variants entered into the country, from Europe and Asia \[[@CR33]\].

This hypothesis should encourage more studies on the genomic epidemiology of SARS-CoV-2 in Latin America. As this pandemic and other similar events have taught us in the past, a virus that spillover from animals to humans and reach adequate transmissibility can quickly spread with little pressure changes on its genome. Therefore, it is of paramount importance to also look into hosts' genomes for clues to explain these genomic divergences and its translation into the differing symptomatic presentation \[[@CR34]\]. Furthermore, it will allow countries, especially in Latin America, to adopt new measures for epidemiological surveillance, testing, and clinical protocols. For Latin American countries, preparedness and response should be consistent with their states' capacities \[[@CR15], [@CR16]\].
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